Overexpression of mitochondrial superoxide dismutase in mice protects the retina from diabetes-induced oxidative stress.
The retina experiences mitochondrial dysfunction in diabetes, superoxide levels are elevated, and mitochondrial superoxide dismutase (MnSOD) activity is decreased. Inhibition of superoxide accumulation in diabetes prevents mitochondrial dysfunction, apoptosis of retinal capillary cells, and the development of retinal histopathology. The purpose of this study is to examine the effect of overexpression of MnSOD on oxidative stress, DNA damage, and nitrative stress in the retina of diabetic mice. After 7 weeks of diabetes in MnSOD overexpressing (hemizygous) mice (MnSOD-Tg) and in their age-matched nontransgenic mice, parameters of oxidative stress and nitrative stress were measured in the retina. Overexpression of MnSOD prevented diabetes-induced decreases in retinal GSH levels and the total antioxidant capacity. In the same retina, MnSOD overexpression also inhibited diabetes-induced increases in the levels of 8-OHdG and nitrotyrosine. This suggests that MnSOD could be implicated in the pathogenesis of retinopathy by protecting the retina from increased oxidative damage experienced in diabetic conditions. Thus, understanding how changes in mitochondrial function result in the development of diabetic retinopathy could help identify SOD mimics to inhibit its development.